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(54) COLOR TWO-COMPONENT DEVELOPER AND MULTICOLOR IMAGE FORMING METHOD 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain an image of high picture quality without making toner 
particle diameters too small by setting the relation between the weight of a toner on an image 
support and the level of picture quality to a specific range, controlling the particle diameters 
and the particle diameter distribution of the toner to specific ranges, adding an additive, and 
controlling a carrier configuration. 

SOLUTION: A color toner has average particle diameters of 3 to 9|im, and its particle diameter 
distribution satisfies formulae: D1 6v/D50v<1. 457-0.036 x D50v and D50p/D84p<1.45. The color 
toner has two kinds of inorganic oxide particles as additives, the additive with the greater 
average particle diameter covering the surfaces of toner particles by 10% or more to the total 
specific surface area of the toner particles, and the additive with the smaller average particle 
diameter covering the surfaces of the toner particles by 20% or more. In the formula, D16v and 
D50v represent volume average diameters (|im) at 16% and 50%, respectively, calculated from 
the large diameter side of average volume particle diameters, and D50p and D84p represent 
number average particle diameters (|j.m) at 50% and 84%, respectively, calculated from the large 
diameter side of number average diameters. 
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(CCTpt, patth ^-©JtS. ^Sfl©Jtfca-C* 

[0 02 5] *«WK*5(,»T, Z^fi»*9-3Bft 

ffl©*j£fiSfl--c*S* + T«. S^tfc^fcWHgraa 
L.?cfc©-C$>0, -€-©S8tt^«« W*irS3 0-5 
0(tmt*ot. $4^23 3 y m~4 4 /im©&^5 
0 ±T ft <3 . St^fS 2 2 u mOT©&^# 4 0 

«ms. aiE^c^jnaaiMtt^-i" s c £ 5 <t 

5 Sfc > t-f 'iTB, 3 0 0 OxJl/^.7- ? KtC 

foWSSftlft, m&Wt*s£VE&t>tfi, -£ft^ft5 
0 emu/gfeLL 5emu/gaTfcJ;t;2 0JJW 
f" y FfclT-C* S C £ tfr2&~CS> 0 . L < te^ft^P 
ft, 5 5 — 9 0 emu/e©S5H. 0-3emu/g© 
*j<fcf>*0~i OxjWfj h"©|5BK:$><&fc©T? 



C6) 1 0- 1 8 67 23 

10 

10" Qcm~l 0 ,l Qcmt'*5Ci«St'S)?.. 
fifi«BKfcj5«5 0 emu/g «fc<3 *>/Jm* * + 

»SKbi!)55 e mu/gj; D fe^Sl,^, 

[0 02 6] 5 6tC, 2ft^{CfeW-5++ yr«. ®1E 

10 («T, rmMffitnfilj £C>5) 0. 4V/Mm© 
m^3SJKTT-6 . 2X10* -6. 2xl0* Q. 2. 
0V//im©lMgTt6. 2X1 0 4 ~6. 2X1 
0 6 Q©ffiffiK*£C£# i tfg-?*£. *f6BJ«:teWS 
* + U T©S*igta{ii«, ^©^1*^ » 7*^is-c©m 

!S*f*£P— f--<X©T^5-^A/^-r ^ni^© 
3B*-» ^tlSIDEa«:tt*J:5«:S*iffi3-i±. ^ y-^ 

«t o' r ^ s - f? a a mms.* Enin u . ssft 

•5«ft*> 6*ftfcSJfi*. 3S^JTSteft £ * 'J -^ft 
20 (mift: cm) -cai-sAitt-C**. ±fiB©J:*5tt««B«: 

±-f*>C±W£Z>. 0. 4V/iim®llf«gT-C© 
ffita^6. 2X10' Qefc 9 ^SBWft 

i*tcfijijsBB©aiie[»3&sK#«:aQ. 6. 2x1 

0' Q<£9&ffi<&S<t, ^^i'V-i'^Sti. * 
tc 2 . OV/y m©*JRSfiT-C©«Jft3&s 6 . 2X10 

30 6. 2 X 1 0 4 Q<fc<3<M£<St-2»£. |5l«ltC^^^-7- 

[0 0 2 7 ] 2fs^^c*il-t-5>*-7- h 
'ttl)ig<t#fe5iJ^^R£^<!:OTltfiS3ft^fe©-CftO, S 

ijixf;!', ^yx^u^. ^^u>-r^y;i'ffi{7'^ 

>^-Y;uu-^K. +yy>-fin-. ^^u>^;i—^ 
duk, 7 $p^t->7';u-. ?7*-f h ^y 

^■y-U-b. 7^7-;9, P-X'O^U. c. 
I . f^y > h • U > K4 8 : 1 x C. I . t*^^> h 
• W -y K 1 2 2 , C. I . f^V > h • U v K5 7 : 
1. C. I. tW>F-^xo-97, C. I. ££/ 
^>h-Wxp-12. C. I. f^y>h-X;U-l 
5:1, VifjtZsY ■ zfA>- 1 5 : 31? ^rf^W^tfe© 

50 (fiS%) «, TIBiC (3) ©«HCC*SCi*«»*L/ 



11 



If*. 



s etc. 

StiST i O (OH) 



20 



2 2/D50vgCS4 3/D50V 
•$-ftfr*>. SO) ©fMrc/B^SCiJcJ:*). HSfft 

[ 0 0 2 8 ] ttc Y i~-%L*(D-mmfemZ> 
(4) *j<£tf (5) ©ttHtc*SCiJW»felt©j*i-cSf 

1X10 S ^ 77 (90 "O ilxlO 1 
1X10' ^77 (100T) 
[0029] fcRUBCCtoOT. r-:f-|fr?-K:fl4JSSft4 
MMBMUMRK^t!: kTtt. S i 0 2 > T i O, . A 1 
2 O, . CuO. ZnO. SnO; , C e O, , Fe, 
O,. MgO, BaO. CaO. K, O. Na 2 O. Z 
rO, , CaO-SiO, . K, O • (T i 0 2 ) n. 
Al, O s -2SiO, . CaCO, , MgCO, . B 
a SO, . MgSO, fit^TSCi^rt. £>fic 

itJI2. 8~3. 6©^^>{fc-^ 

iWSCiiWiu*. c©**Xfc^«jM:. SJC 

ffirfBBSftiT i O (OH) a iCisvXt&m&RR 

S©^ ^-rtctb-<rau < * + y rtt»tt*m»fc 
US*. 

[0030] *»wrm»>h5+t ')r©37*iss 

e^JS, 7x7^. v^**^ h»©BBEttBMfc«»**fil 

U> ; y t-;Uto <fcc>'# •; fcf- 'J f^Xf^ii 

tfy*^u>, TtrVJWUi, #'i7*';oi 
hy;k #y t-zur-feT-- K #y fc'-n'-T'^- 
Jl'. *"U^{tf^;U. #y t*^;L-^7Jl,^*V-Jb ; j£{fcb* 

9 y **»*£©#*£#, ? fttr- uf>i7 ? {t 

y r>i^-7 JJMfc#«*© * y -?—<DX *> ft 
^Wffifli* K. * - sK> 7* v v t> to J: u3gtttfl!§tt?& 



(7) 1 0- 1 867 2 3 
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(3) 

*±isi'Si. jB^(c« r ra* s rtia$n^-r<ftSfc«) 



30 



40 



(4) 

^ 1 x 1 0 5 (5) 

10 ^b/cfe©AWiUC^ #-#>:^ ;> tt 

mmot&ijim^m-r -s c <t tc «t 9 . * + y r ssassi 

3R&mm*M#rC * . «JK«««©S9*ti*jqilWT * 
4. 36tc. filtt*-^>7'5 ^ *to«fctflBStt3EfS 
Wflitt^tt. ^ ?3&^W1»fli*£i§-fl#rr£©T?. * 
*i 6> * ©# J: "5 # * IA » . SRWWJIStt^ 

[003 1] 

[SOWN] 
*5feWl 

HfJR©^* ;u*7-ap?«*Mt»r. v ■; -j Ffflifc© 
^ttwasfc o © h y- -im h y— ^ss?:^bs a 

SCi(C<fc9. ^iftSlf. iiiM©3'6-^#!B<!:*{iSa 
Sfc Q © h y--Sa©M#5rF§P^ + - f- ^ffl^Ti^ 
fc. fyfJW7-S¥HibrtJ, A Color 
63 0 (Si-en^^ttS) h^-^iiS 
iihy--/++ yrJt^^-s cite <t *3, ^{t?# 

/c = A Color 6 3 0(Ctot*T«. 

^owwsyt»±K:h^-flt*^fiSi/. by— 

©^^M»±tc|£^L.. t-hn-JKCJ:i33£«-r£-> 

V -?)Vm<Dmm^. Tg = 6 4'C, Tm = 1 1 0 "C. 
Mw=l. 573) 1 0 OSaSC^tCC. I. f^^>h 
1/5F5 7 : 1 *8a«BP»«S-e/t^-e>* h^-* 

7. 5/imtS)'). ttm.it \. 2?$><o. &mvi--s. 

fi«. 0. 52mg/cm ! ilt#^n^» 0 3tJ#f*±© 
hy--*fi[TMA] = 0. 3518/cm 1 ©B#«. 

75^*^n. 5^f*±© hy--*fi [TMA] =0. 

80mg/cm' ©B#«. by- -©jRO'ffcOJ&i^U 
I»©?6-o^*S4i;fc„ [TMA] =0. 42 — 0. 
77mg/cm ! ©«SH-Cft»ttiB*3&»»6nfc. 
[0 03 2] 9U6fn2 



50 
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H^-CDSiS: ^IMw : #Jl . S^Otfyxx-r^ 
mn§ (t'X7i^;l/Axfi/>ttN b'ttmm/f- 
\s7$)Vm/7-?)l'&<DM$fr&tia. Tg=64U Tm 
= 1 1 0*C) 1 OOSP, *fe#J£LTC. It*^>h 
>fiP-17, C. I fcTSOO K57 : 1, C. 

I h'^>b^;b- 15:3, iJ-^>^^y^ 

^KiOWWtlfl^ Etc, »»8t»ftl/t¥^tt 
T-fl7 iimCOh^-te^*^. Dl6v/D50v«-en 10 
-etu 1- 2 0, 1. 19, 1, 19, 1. 2 

D5op/D84p«^n-en, 1. 35, 1. 3 8, 

1. 30, 1. 4 0T*ofc. Cft&Oh^H&^f-KlJt 
L/T , T^tt^f-S 1 6 n mOSfcMfc^ 1/ # ( R 9 7 2 , 
S*Txat?>rl/ttS4) 5 0%£, ^M^Onm© 
JfckttS'y* (RX5 0, 0*7iO^tt») 2 0% 

[0 0 3 3] * + yTCDSit : v>f*Ph^*#&cJ:£ 
fi^&r¥£jif£^a 3 5 m m, tt-TS 3 3 m 4 4 m 
m<Df4^# 6 0 SS% , fi^S 2 2 u mfclT^fr?-;^ 3 20 
011%, 3 0 FfcteW*ttfflttffe* £§ 

a»^fc*J<fctf«^*s, ^n70emu/g, 2e 
mu/gfciVl 2xiMf7 F©:7x5-f hfe^l 0 

osssp, **u>--*?jw £#y u- hft*^<* 

0. 5«SS|5, F;l/x>i 4aMBP*SlSBia3S-=.-y 
-icAn, Sg9 0 o CK::fol>T3 o»aw o/rfg, : m£ 
urh^x^gsir, «3S»*?i5fiRbT*+ yr* 
»te. ffSftfc+tyrottiafSiilB, 0. 4V/m 
m<DS|?5$gTr5. 2X10 6 Q, 2. 0V//imO 
«»3SffiT'C4. 2X1 0 s Qt*-?fc D 30 
[0 0 34] ^f^JffiiS^OilliS : aiE3H«««*s#6 

n&j^cjiish^-sasch** «jT9 ssp^n-en 

SfJOmm*£S:ffl«, 0. 4V//zm<Z)tSiSgTt?5. 
2X10 5 Q, 2. 0V/^mO^aaTt4. 2X 
1 0 5 QTSofc. 
[0 0 3 5] Jt«W 1 

l>y$)im/7 V)lM<DmM£Wi* Tg=6 4°C, Tm 40 
= 1 1 0°C) 1 0 095, «eSfl<bLTC. If^>h 
>fxD-17, C. It:y»hU?F57 : L C. 
I 15:3, 5 <y- 

^ST/zmOht-fi^ifc. Dl6v/D50vtt*h 
-en, 1. 25, 1. 27, 1. 30, 1. 3 5 T* 
9, D50p/D84p tt*h-«V 1. 47, 1. 5 0, 

i. so, i. 5 5ti)o/c 0 cneoht-wc^ 50 



mm¥- 1 0- 1 86 72 3 
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LT, 6nm<D©M<i4^y# (R9 7 2, 

a$7ia^ttS) 5 0%<!:ffte : FS4 0nm(7)K 
Tkte^ 1 ;* (RX5 0, 0$7XP^;HiS) 2 0%£ 

* y tom^, mmi®jm<Dffimtmmm 2 ± h«k: 

[0 0 3 6] it«0»2 

h^-CDK^: MiMw : 1 . 57jCT># y x*^Jt/ 
WIS («7^y-^Aifl/>m>f FttflD^/^ 
U7*;U»/^^UM©«ffl^«J, Tg=64'C, Tm 

= 1 1 o°o 1 oosp, ffeffjiitc. ib*w>h 

C. I fcT^> V \sv F5 7 : 1 , C. 
I tryy > 15:3, (»;- 

2M-3 3 0, *+#*M±ll) **h«h88ra^t/< 
>^'t;^ 5 ^lf-CCj:OSMigiffiU, ?£*Pf£^* ? F * 

^S7 MmCDh^-«4T-^:f#/c e Dl6v/D 50 v tt-eti 

-en, 1. 20. i. 19, i. 19, i. 2 or* 

9, D50 P /D84p(i^n^n, 1. 3 5, 1. 3 8, 

l. 3 0, l. 4 0r*ote. cne^h^H&^K:** 

Or, ?^Sl6nm0i*ttV»;^ (R9 7 2, 
a$7xp^tiS) 7 0%*-^>^cc;U5 

2 iiaacctf ofc. 

[0 0 3 7] tfc««3 

-?&S3 5 urn, t4^S3 3 um — 4 4 Mm®S^5 
0*1%, 2 /im«T0W^4 311%, 3 

0 0 Oxil/Xf-? FtefcWfcfi&flHStffc, £gS®tffctecfc<>' 

fn^ti7 0emu/g, 2emu/giJ: 
1 2 x^Xf F07 x 7 bS-f 1 0 0 1155, X 
^U>-^f ;M 5?^ 'i U - h*l^<*0 . 5 MSB, 

9 o°ac*5i>-t3 o#sh$l/c«l «EEbrh;i/x>^ 

+ + yr©«Slffiln:fi[«, 0. 4 V/<2m<Z>«5KfiKT 
T5. 2X10 6 Q, 2. 0 V/amCDmWS&KT-C 
4. 2X1 0 s Qtftofe. b^-CDS^, ^&SMftJ& 

[0 03 8] ]fc®W4 

tt?S3 5Mm, 3fi^-S3 3 um-4 4 Mmcr)f4^6 0 
ff°/ Q . JS^S: 2 2m m&CFOtiL+tt 3 0 fifi%, 3 0 
OOx^f-; FCC*5WSfifP»{fc, 3S5a»{b*JJ:Vffi 
^n?n45emu/g, 2 emu/gfcJ:[>* 

1 2x;l/Xf«; F<D7x7-f htt^f 1 0 OfifiSP, X^ 1 

;bx>l 4m»93S:K^m^x~2WcAn, g[ffi9 
0°C6cfc^T3 0^ti^L/c^, SEUt h;l/X>^:S 

sit, MiUM^Jf^Lr+^yT^ff/^ tf6n/c+ 



1 



15 



0. 4 V/nm<DnW&S£TX* 



5. 2 x 1 0* Q, 2. 
2 x l 0 s Q-C$>ofc 0 

[0039] yams 

-?4t>U h7-; ^K^S&^r^&^SS 5 Mm, 
*4^&3 3 /im-4 4 ^m©tt-?*6 0fiS%, Ift-fS 
2 2um«T©ttW3 0»«X. £§fflWL glSM 
fb, fi^^ftifti7 0emu/g, 2emu/g t 
1 2 x;^ f y K©7 x ^ >f hfii 1 1 0 0 HSU, 

>1 4ffli»*JISttaa[--^K:An, fiS9 0 6 C 

T©«S«£Ciffi«, 0. 4V//iffi01SMK7. 
2X10 8 Q, 2. 0 V/um©mi?S£KTT'l . 2x* 



(9) WmW- 1 0- 1 86 72 3 

16 

[0040] ^fitfld 2 -ib«« 5 ©5HWW©itMB 

1 £I5M$iCA Color 6 30 (g±-tfn * 
^^tt«) SrfflOT, tBLbOTMA*5J*ec:i(D0. 3 
mg/cm 2 (Dfcl^i, 0. 5mg/cm 2 om^t, 
0. 8mg/cm 2 ISU^^ll 

Dlffl/c. Wffi«G 1-G6<D^U- F-Ctfofc c G 
10 6 3W«fcm»U^Ur*SC<fc«:Slft-r4 B ^?:gl 

C 

[0 04 1 ] 
[«1 1 





T M A = 0 . 3 


TMA = 0 . 5 


T M A = 0 . 8 




m g / c 


m g / c 






G4 


G 5 


G4 




G 2 


G 4 


G 1 


ihttW2 


G 1 


G 4 


G 2 


itttW3 


G 1 


G 4 


G I 


ifclftflU 


G 2 


G 4 


G 1 


Jttt«5 


G 1 


G 4 


G 2 



[0042] fmm3 

JEjfcfFf2CC*b>-C. 5 MBflfll^cfcmW:. j| 

*5-3l*ffl*JBt>rj^fciii»*»5£&#r*fc. 

jH5£^4 



* 6 0 'C. Tm= 1 0 5 °C) (CSEitfcfclfl-tt. £ 

•CJC*iW4^Htea*Si^5 X10 S Pa. 1 
0 0 -CtC*iW^^5f£K*5^5 x l 0 ' Pa. s T£> o 

30 CtdSttfc. tt*4S2Kwt. 
[0 043] 
[«2] 





T M A = 0 , 3 
m g / c 


TMA=0. 5 
mg/cm^ 


T M A = 0 . 8 
m g / c 




G 4 


G 5 


G 4 




G4 


G 5 


G 4 



[0 04 4] HSS^5 

imit. mmw4 tmm^c is-cmmmzitmbmrnu 
%m cc*t o riast u ^ Jitfi&m u r t » fc. 

[0 04 5 ] 

«Mffi*teli*B®OiflBiafeJSSW-C»ST i O (OH) 
, SrttfflOfc. ftttofe. ^JV^^-Y L-tJB 
C\ «£®K$ji?StH^*#l§tU TiOSO, Srfln* 
^JBbr&aS-ttfcT i O (OH), *fflC»fc. *©1 



0 0SSSPiC*fL-T4 0m«SPK^/c*-f V:7>Jt-b 'J 

m % <m vw ffi u . ft h n * 5 - m&m z m ^ * c 

itcj:r>-cfi»feiiift%»Sci3&Jr*3ffc. *S»*«3" 

[0 04 6 ] HJ60II7 
i&^3 3 4 itm(D6^e 0*S%. ife^S 



17 



2ZjimaT©fif#2 5ii«. ttsrawb. msmit 

tei^W. fn?h6 5emu/g. 3emu/ 
gfc^tfl OxjWf 7 K©Mn -Mg7x7-^ Mi^F- 
lOOSLSSfltc, >>^-7;u^-p^-f f;H?;l7i"J u 
- h -y jr 9 >; U- h^S^f* (ftS^tb 3 : 
7, IlfWl: 67?) 3SSSP, hJWx>14K 

asp, (>;-**-»u4 0 0, h 

a«) 0 . 2 4 fiSSB. ¥^«^&0 . 3 u m©tf V ^ 

^y^uu-i-i&^o. 3mwM*$>t>&bit>m.w 
*f'jT<Dn§mmmiz. o. 4v/tfmosi?«sr 

T7. 2X10 6 Q, 2. OV/Vm©S#M£grFC 
6. 2X10' Q-C&ofc h:f-©Sg}t, 
ft©9»Ki:l:£tfe0f 6 t |§iacctf o rc. f# <E> tift* v 

[0 04 7] £Jfe0!f8 

-W^a h 7 v iitt^TWa^SS 5 Mm, 
&?S3 3 /nm~4 4 (im©Kf*!6 011%, ffi-^S 
2 2/im«T0^2 51I%, mfm.it, M§»t* 



(10) «fHJ^ 1 0- 1 86 72 3 
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*fcJ:?>'«J#*J55, ^n-efl6 5 emu/g, 3emu/ 
gfcJcO'l Omf'; l- - ©Mn-Mg7i7-f b^L^f- 

ioossspk:. ^•-7;v^p^-^5 l ^ji^;ut^ v- 

- b -JT-^jt 2?<J\s- b ±tg-£(* (ft«^ik3 : 
7, fiS^fe)^*: 67?) 3MSR. hJbx> 1 4f 
SSP, ^Stt*-*'>"7-^ (;^*>XC7 2, * 
+ sK*M±Sf) 0. 3SSSU, ¥£rt&-7-&0. 3wm© 

SI^Lfc&©£Jn];?., S$K«S--$'-KAn, US. 
10 9 0*C«:*l»-c3 0*H»*t/te«. ®J£UT h;Ux>£ 

*+yT©flMl«Si«tt. 0. 4V/nmOSSSgT 
T7. 2X10 6 Q, 2. OV/umOD*l?§SST-r- 
6. 2X1 0 s QT*ofc„ h^-OlUI. 3Mfc$lttJft 

jw*fflc> £ c t ted; o s» tmn*nz> c t *rcsit. 

CD 7" 'JVhfXhT'F?-^ #©<STft«** U . fcfltJW* 

20 [0 04 8 ] 
[*3] 





T M A = 0 . 3 
rag/c 


TM A = 0. 5 
mg/cra^ 


TMA = 0. 8 
rag/c 




G5 


G 6 


G 5 




G 5 


G 6 


G 5 




G 5 


G 6 


G 5 



[0 04 9] 

myxoma #»ip§©*eMweidWffitt> 
tcbi--%L : fmz^£<-?zcttj;Lt l c, Tsmmoy* 



[#^©lftHJ] 

30 10 1 -JBafcft. 1 0 2-SSS, 1 0 3 -BKSMt 
8. 10 4-K?F5A, i0 5-i";-t-, 106 

-iw»fes. io7-Kfl*f. i o 8-m{4-fe>if, 1 

0 9-S&IHB. 1 1 0 -Hi«A*««. 1 2 0-*t- 
Aj£££IK, 1 2 1 tf-, 122-2W 

-£U>X. 1 23- -J)<y=f>5 5-. 12 4-Jg*# 

i 3 o -#tr-APWM@i&. i 4 o-aaaua 



WPPST 10-186723 




I I JiWJ JS«ffi1ttftl600S*ft g±Hz P 

w&i i immsffirtJtrt£i60(«ift m±-fe'o 
w&wm mm 



»^;i|mi^SffiTliti-1£i600||ife ttdrfe'P 

»^JI|«mSffirt7Wl600^ift *±-fe'P 

(72)^k# is 

»^jnmwsffimittei6oo#ttt m±-ifa 

(72)^H^# *7fc WIT 

»&JI|»i££ffiTfm&1600gi*!$ *±-fe'P 

mm mm. 



